CONVERSION FACTORS AND HORIZONTAL DATUM
Multiply inch (in.) inch (in.) foot ( In this report, temperature is reported in degrees Fahrenheit (°F), which can be converted to degrees Celsius (°C) by the following equation: °C = (°F -32)/ 1.8
Horizontal Datum:
The horizontal datum for all locations in this report is the North American datum of 1927.
INTRODUCTION

Background
The U.S. Geological Survey (USGS) is conducting geohydrologic investigations in the Fairbanks area to assist other government agencies in understanding the movement of ground water at sites of known and suspected subsurface contamination. The timing and amount of recharge may affect the distribution of contaminants in unsaturated soils and their transport to the shallow watertable aquifer in the alluvial plain. In order to better understand the contribution of snowmelt to the ground-water system, snow depth and water content of the snowpack were measured. Data were collected by the USGS under cooperative programs with the Fairbanks International Airport, the University of Alaska Fairbanks (UAF), the Alaska Department of Natural Resources Division of Mining and Water Management, the U.S Army, Alaska, and the U.S. Army Corps of Engineers Alaska District.
Location and Description of the Study Area
Fairbanks ( fig. 1 ) is located in the interior of Alaska, approximately 100 miles south of the Arctic Circle and 55 miles north of the Alaska Range. It is situated on the Chena River, upstream from its confluence with the Tanana River. The city is bounded by hills of the Yukon-Tanana Upland (Anderson, 1970) to the west, north, and east, and by the broad alluvial plain of the Tanana River to the south. The data-collection area extends from the Fairbanks International Airport to Fort Wainwright, including Fairbanks and Birch Hill, and includes the hills northeast of the city ( fig.l) . The area is dominated by coniferous and deciduous trees of the northern boreal forest, except in areas that have been developed and stripped of native vegetation.
Climate
Fairbanks has a distinctly continental climate characterized by large seasonal temperature variations. For example, the 1961-94 mean monthly temperature for January at the Fairbanks International Airport is -9.3°F, in contrast with the mean monthly temperature for July of 62.6°F (table 1) . These variations are caused by fluctuations in solar radiation received by the region throughout the year. The mountain ranges that lie to the south and north serve as climate barriers, sheltering Fairbanks from maritime influences and severe winds (National Oceanic and Atmospheric Administration (NOAA), 1978). 15.1 74.7 Annual precipitation in the Fairbanks area is relatively light compared with conterminous United States standards, averaging 10.95 inches (table 1) during the 1961-94 period (NOAA, 1994) . The dominant form of precipitation from October through April is snow. The seasonal average snowfall is 74.7 inches (table 1) for the 1961-94 period (NOAA, 1994) . The variability of the seasonal snowfall can be extreme. For example, during the 1969-1970 snowfall season, 36.4 inches of snow fell at the Fairbanks International Airport compared with the 145.7 inches that fell during the following season (NOAA, 1978) . The snowpack builds through the winter months and generally reaches a maximum depth during March. Accumulating snow tends to remain stationary due to the lack of strong winds during the winter. The snowpack generally persists for 6 to 7 months and has an average water content of 4 inches in the lowlands and from 6 to 8 inches in the uplands and mountains (U.S. Soil Conservation Service, 1983) . For the remainder of the year, rain is the dominant form of precipitation (table 1) .
In interior Alaska, including Fairbanks, the snow cover has been characterized as taiga snow by the U.S. Soil Conservation Service (1983) . The most notable characteristic of taiga snow is the low-density, loosely consolidated depth hoar that makes up a significant part of the snowpack (U.S. Soil Conservation Service, 1983) .
Previous Investigations
Previous measurements of snow depths, water-equivalent contents, and other snow-related studies in the Fairbanks area have been conducted by Trabant (1970) , Trabant and Benson (1972) , Benson and Trabant (1973) , Friedman and others (1991) , and Sturm (1989 Sturm ( , 1991 . Furthermore, the USDA's Natural Resources Conservation Service (NRCS formerly SCS) issues monthly publications of Alaska snow surveys for February through June of each year. These reports contain snow-depth and water-equivalent measurements, streamflow forecasts, and regional snowpack summaries.
DATA-COLLECTION SITES
The data-collection sites were selected to characterize the depth and water-content distribution of the snowpack at geohydrologic study sites in the Fairbanks area ( fig. 2 ). Sampling density increases from west to east in the study area. The highest concentration of sites is located in the vicinity of Birch Hill and Fort Wainwright to aid USGS geohydrologic studies in that area.
Site Selection
Sampling sites were selected at each geohydrologic study area to obtain representative samples over different vegetation and slope aspects. Surface vegetation plays a major role in the evolution of the snowpack throughout the season. Open fields and boggy areas have greater snow accumulation on the ground than densely wooded and brushy areas which are more likely to suspend snow above the ground on branches. The contribution of this suspended snow to the total snowmelt volume is not addressed in this report. Slope aspect is also an important factor affecting the snowpack throughout the season. South-facing slopes are exposed to more solar radiation than north-facing slopes. At high latitudes, this radiation effect is exaggerated by the sun's low incidence angle, resulting in much higher rates of sublimation, evaporation, and melting on south-fac-ing slopes. While slope aspect is not considered in the discussion of the data, the slope aspects of the data-collection sites are included with the site information in appendixes A and B.
Twenty-one of the 34 sites were adjacent to USGS ground-water monitoring wells where horizontal state plane coordinates are available. The remaining 13 sites were near the USGS Fairbanks field office, UAF meteorological stations on Birch Hill, and other locales on and north of Birch Hill. Coordinates for these 13 sites, estimated from the Fairbanks D-2SE quadrangle maps, are adequate for the purposes of this report.
Site Classification
Data-collection sites were subdivided by vegetation cover into four groups; open, boggy, wooded, or brushy ( fig. 3 ). Sites where forest vegetation has been removed are classified as open ( fig. 3a) . Boggy areas are distinguished by muskeg and open black spruce forest ( fig. 3b) . Spruce or birch and aspen forest are characteristic of wooded sites ( fig. 3c ). Alder and willow thickets are classified as brushy sites ( fig. 3d ). This classification system has been implemented in order to give simplified descriptive categories to the types of vegetation found in the data-collection area.
DATA-COLLECTION METHODS
Snow depths and, at some sites, water equivalents were measured in a 20 by 20-foot-square area. Measurements were made on random traverses across the site to obtain a representative sample. Sites were visited one to 11 times during the 28-day melt period (March 30 -April 26, 1995) . Measurements were made until the snow cover had completely melted from the most frequently visited sites. All data in this report are listed in inch-pound units. A digital version of the data in both inch-pound and metric (SI) units is available from the District Chief, U.S. Geological Survey, 4230 University Drive, Suite 201, Anchorage, AK 99508-4664.
At each of the 13 water-equivalent data-collection sites a total of 30 snow-depth measurements were collected on a given day: 20 with a yardstick and 10 with an Adirondack1 snow sampler. The snow depths recorded with these two devices were not averaged together and are listed as separate measurements. The recorded individual measurements from the yardstick and the Adirondack snow sampler are presented in appendixes A and B, respectively. Yardstick measurements were recorded to 0.10 inch and Adirondack snow sampler measurements to the nearest inch. In general, snow-depth measurements made with the yardstick averaged slightly greater than those made with the Adirondack snow sampler.
Snow Depths
During every visit to each of the 34 data-collection sites, snow depth was measured with a yardstick at 20 locations (Appendix A). The average snow depth for each visit was calculated from the 20 individual measurements. Average snow depths for each site on a particular date are summarized in table 2.
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Water Equivalents
Snowpack water equivalents were measured at 13 of the 34 data-collection sites. Ter measurements at each site were made with an Adirondack snow-sampling tube marked in one-inch increments and recorded (Appendix B). The snow depth was read from the tube and the column of snow in the tube was weighed with a water-equivalent scale suspended from a tripod ( fig. 3b) . Average snow depths and water equivalents calculated from the 10 measurements (Appendix B) are summarized in table 3. The water equivalent is the equivalent depth of water at the measurement point. A water volume can be evaluated by extrapolating this value to a given area.
Error Analysis
Standard deviations have been calculated for the daily recorded individual measurements from the yardstick (Appendix A) and Adirondack snow-sampling tube (Appendix B). The standard deviation varied significantly between the four distinct site groups. Open sites tend to have less error, or a smaller standard deviation, among individual measurements. This occurs because open sites are characterized by a more continuous underlying ground surface and are not obstructed by vegetation compared with the boggy, wooded, and brushy sites. For the snow depths measurei with the yardstick, the standard deviation ranged from an error of 0.4 inch at several open sites to 5.5 inches at a wooded site. Similar comparisons are present in the measurements made w ;th the Adirondack snow sampler.
Supplemental Data
Other sources of snow-depth data collected during this period include the Fairbanks Ir^erna-tional Airport, the USGS College Observatory, the Fort Wainwright Airport, and the home of Carl Benson. These data are included in this report (table 4) as supplemental data, and have not been incorporated into the summary of this report.
SNOW DEPTHS AND WATER EQUIVALENTS
The greatest average snow depth of 27.1 inches was recorded at BR-1 on April 1, 1995, and the lowest average snow depth for the same day was 19.1 inches, at HC-1 (tables 2 and 3). The snow-water equivalents at these two sites were 5.9 inches and 4.5 inches, respectively. BR-1 is located in an open field along a ridge north of Birch Hill and HC-1 is on a wooded, southwest-facing slope ( fig. 2 ).
Rates of snowpack degradation for selected open, boggy, wooded, and brushy sites are shown in figure 4 . The open site USGS(F) and the boggy site WW-1 have the greatest snow depths and the highest melting rates. HC-2 and BR-2 are wooded and brushy sites, respectively, and have relatively lower snow depths and melting rates than the open and boggy sites. The HC-2 and BR-2 snowpack degradation trends were estimated with a dashed line after April 20, 1995, becarse the snowpack had melted before the last site visit on April 26, 1995.
Average snow depths and water equivalents gradually decreased throughout the measuring period with the faster rates at open sites. USGS sites (F) and ( Site State plane coordinate 5 ).
SUMMARY
The USGS, in cooperation with other government agencies, collected snow depths at 34 sites, and snow water-equivalent data at 13 of these sites, in the vicinity of Fairbanks, Alaska, during the spring of 1995. Measurements were made from the beginning of the snowmelt period (March 30) until snow had completely melted at all sites (April 26). Data collection sites were classified by vegetation cover as either open, boggy, wooded, or brushy. Snow depths and water equivalents were comparatively greater at open and boggy sites than at wooded or brushy sites; however, snowpack melting rates at the open and boggy sites were also significantly higher than at the wooded or brushy sites. The timing and amount of recharge from the land surface may affect the distribution of contaminants in unsaturated soils and their transport to the shallow water-table aquifer in the alluvial plain. This information may be used in future efforts to model the timing and distribution of aquifer recharge and to track possible distribution of contaminants in the ground-and surfacewater systems in the Fairbanks area, and, in particular, at four study areas with known or suspected subsurface contaminants. -4J-- ---' 13"2~"~~~"" '"'" 14.~8~ '"""" 6.3 3.9 3.9 3.9 5.9 8.9 5.1 3.5 2.6
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